Acute toxicity testing in the nonlethal dose range: a new approach.
A new modification of acute toxicity testing of chemicals in rats is presented. Instead of using death as the principal criterion of toxicity, it is based on a careful, standardized clinical assessment of toxic signs measured in the nonlethal dose range. Test compounds are administered to groups of rats at four dose levels, selected on the basis of pilot experiments. General indices of toxicity, i.e., body weight gain, food and water consumption, and body temperature, are recorded at regular intervals; activity in the home cage is monitored continuously with a newly developed passive infrared device; neurobehavioral dysfunctions are assessed repeatedly with a checklist; and routine hematology is done on the 4th day after administration of the test compounds. All measured signs of toxicity are scored in relation to the control groups so that the absolute magnitude of the score increases as a function of the deviation from the normal conditions of the animals. In order to take into consideration the course of intoxication and the rate of recovery, toxicity scores are added over the duration of the whole experiment. For each variable measured, the resulting total scores are converted into a relative point system, scaling from 0 to 10 points. These points are added to a single "total ToxScore" value for each dose group. A regression line is calculated for these total ToxScore points, and the dose giving 15 total ToxScore points is determined. Based on the results obtained with nine reference substances, a classification system is proposed that is comparable to that based on LD50 values. It is concluded that the proposed test procedure provides much more information on the signs of acute toxicity, the course of the intoxication, the slope of the dose-effect curve, and the rate of recovery than does the standard LD50 test. In addition, the degree of distress and suffering of the animals is reduced.